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DETAILED ACTION 



1. 



This action is in response to tine amendment filed on 06/09/2008. 



2. 



Claims cancelled by the Applicants: 4, 11, 17. 



3. 



Claims amended by the Applicants: 1, 5, 8, 12, 14-16, 18-20. 



4. 



Claims 1-3, 5-10, 12-16, 18-20 are pending. 



Response to Arguments 



5. Applicant's arguments with respect to claim 06/09/2008 have been considered 
but are moot in view of the new ground(s) of rejection. 

6. In response to arguments with respect to claims [[6]] 7, 13 and 20 rejected under 
112 second paragraph that the term "third time" used to note that the preceding 
branching limitation is the third time. Examiner respectfully disagrees. First, It is not 
clear to the examiner what preceding branching instructions are applicants referring to. 
Second, in order for third to appear the first and second must appear before. Since the 
term "third time" still appears to lack antecedent basis, the claims still stand rejected. 

Specification 

7. The objection to specification is withdrawn in view of Applicant's amendment. 

Claim Objections 

8. The objection to Claim 1 5, 1 6, 1 7 is withdrawn in view of Applicant's amendment. 
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Claim Rejections - 35 USC § 101 

9. The rejection under 35 U.S.C. §101 to claims 14-20 is witlidrawn in view of 
Applicant's amendment. 

Claim Rejections - 35 USC §112 

10. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 7, 13 and 20 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 7, 13 and 20 recites the limitation "a third time". There is insufficient 
antecedent basis for this limitation in the claim. 

Clarification and/or correction are required. 

Claim Rejections - 35 USC §103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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12. Claims 1-3, 5-10, 12-16, 18-20 rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 2002/0144240 to Lueh et al. (hereinafter, Lueh) 
in view of US Publication No. 2004/0167945 to Garthwaite (hereinafter, 
Garthwaite). 
Per claim 1: 
Lueh discloses: 

1 . A computer implemented method of reclaiming memory occupied by Just-in-Time 
(JIT) compiled programs (Abstract), said method comprising: 
tracking a JIT compiled program, the tracking recording tracking data that includes a 
method name corresponding to the JIT compiled program and an address range that 
corresponds to the JIT compiled program (paragraph [0029] "...method table... set to a 
reference compilation. ..JIT 308..."); 

discarding one or more memory pages included in the address range (paragraph [0030] 
"method table... discard the method's stack frame (i.e., memory page)"); 
branching to an address included in one of the discarded pages, the branching resulting 
in a page fault (paragraph [0031-0032] upon the exceeds (i.e., fault) defined threshold 

the reclaim method invoked); 

retrieving the method name corresponding to the address that resulted in the page fault 
(paragraph [0031] "method table... containing an entry... each method of... offset"); and 
executing a method corresponding to the retrieved method name (paragraph [0032] 
"Following the threshold check and conditional native code reclamation, a compilation 
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routine 613 is performed wliich in turn invokes JVM dynamic compilation of the 
presently-invoked method"). 

memory mapping the JIT compiled program from a nonvolatile storage location to the 
address range using a special filesystem (paragraph [0029] " JVM's dynamic compiler, 
JIT 308, to compile the invoked method's bytecodes into executable native code 416 
stored within a native code space 414. The method table entry 408 corresponding to the 
invoked method is then updated to reference the compiled native code 416"); prior to 
the discarding, receiving, at the special filesystem, an instruction to write (to nonvolatile 
storage) the one or more memory pages that are about to be discarded (paragraph 
[0030] " Java virtual machine pops and discards the method's stack frame and the 
frame for the previous method becomes the current frame 508") [Here Lueh does not 
explicitly disclose a filesystem, however, since the system of Lueh uses JIT compiler, it 
is reasonable to conclude that it would be obvious to one skill in the art that JIT compiler 
is using a filesystem to allow reclaiming the memory space (paragraph [0032]) for faster 
execution.] 

Lueh does not explicitly discloses returning a response indicating successful completion 
of the instruction without writing any of the pages to the nonvolatile storage location. 

However, Garthwaite discloses in an analogous computer system returning a 
response indicating successful completion of the instruction without writing any of the 
pages to the nonvolatile storage location (paragraph [0137] "Block 216 represents 
branching on whether the evacuation was successful. If it was not, a forwarding pointer 
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will have been left in the already-evacuated object's previous location, and, as block 218 
indicates, the collector will simply update the reference without duplicating the 
evacuation of the object to which it refers"). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the method of returning a response 
indicating successful completion of the instruction without writing any of the pages to the 
nonvolatile storage location as taught by Garthwaite into the method of managing 
memory in a data processing as taught by Lueh. The modification would be obvious 
because of one of ordinary skill in the art would be motivated to returning a response 
indicating successful completion of the instruction without writing any of the pages to the 
nonvolatile storage location to provide dynamically allocation of memory use as 
suggested by Garthwaite (paragraph [0013]). 

Per claim 2: 

The rejection of claim 1 is incorporated and further, Lueh discloses: 
2. The method of claim 1 wherein executing the method further comprises: 
recompiling the method using a JIT compiler, the recompiling resulting in a replacement 
JIT compiled program stored at the recorded address range, wherein the executed 
method is the replacement JIT compiled program (paragraph [0032] "recompile their 
associated bytecode..."). 
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Per claim 3: 

The rejection of claim 1 is incorporated and furtlier, Lueli discloses: 
3. The method of claim 1 wherein executing the method further comprises: 
removing the method name and the corresponding address range from the tracking 
data (paragraph [0034] " the method table entries of each "reclaimed" method may then 
be updated to reference an appropriate stub "); 

retrieving an interpretable form of the method; and interpreting code included in the 
Interpretable form of the method (paragraph [0032] "The method table entry 608 
corresponding to the currently-invoked method may then be updated (i.e., add, delete, 
etc.) as described with reference to FIG. 4 to reference"). 

Per claim 5: 

The rejection of claim 4 is incorporated and further, Lueh discloses: 
Lueh discloses in response to the page fault, calling the special filesystem to load the 
one or more discarded memory pages from the nonvolatile storage location as applied 
above to claim 1 . 

registering an error handler to handle a specific invalid operation code (opcode) prior to 
discarding any of the memory pages; 

writing, by the special filesystem, one or more occurrences of the invalid opcode to one 
or more of the memory pages that were previously discarded (paragraph [0032] "The 
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method table entry 608 corresponding to the currently-invoked method may then be 
updated (i.e., add, delete, etc.) as described with reference to FIG. 4 to reference"); and 
re-branching to the address that caused the page fault, the re-branching resulting in an 
invalid opcode exception (paragraph [0032] "corresponding method table entries are 
updated to re-reference compilation stub 610 just as when the method table 606 "). 

Per claims 6 and 7: 

The rejection of claim 5 is incorporated and further, Lueh discloses: 
6. The method of claim 5 further comprising: 

executing the error handler in response to encountering the invalid opcode (paragraph 
[0034] "a runtime helper routine, stop_all_threads( ), is invoked which stops and returns 
all JAVA threads that are currently running (block 706). Next, the stack of each stopped 
thread is unwound to determine which methods are currently active on each thread 
(block 708)"), wherein the executing includes: 

retrieving the address range from the tracking data that includes the address that 
caused the page fault (paragraph [0034] "reclamation (block 710) the method table 
entries of each "reclaimed" method may then be updated to reference an appropriate 

stub (block 712)"); 

retrieving the method name from the tracking data, wherein the retrieved method name 
corresponds to the address range (paragraph [0034] "the executable native code 
associated with each inactive method is then collected or reclaimed (block 710). "); and 
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re-compiling method code corresponding to the method name so that the re-compiled 
program is stored at the same address range as the original JIT compiled program 
(paragraph [0032] "corresponding method table entries are updated to re-reference 
compilation stub 610 just as when the method table 606 was first created by the JVM so 
that later invocations of the reclaimed method or methods will invoke the JIT compiler to 
re-compile their associated bytecode"). 



Claims 8-10 are the system claim corresponding to method claims 1-3 
respectively, and rejected under the same rational set forth in connection with the 
rejection of claims 1-3 respectively, above, as noted above. 
Claims 11-13 are the system claim corresponding to method claims 4-7 
respectively, and rejected under the same rational set forth in connection with the 
rejection of claims 4-7 respectively, above, as noted above. 
Claims 14-16 are the computer program product claim corresponding to method 
claims 1-3 respectively, and rejected under the same rational set forth in 
connection with the rejection of claims 1-3 respectively, above, as noted above. 
Claims 17-20 are the system claim corresponding to method claims 4-7 respectively, 
and rejected under the same rational set forth in connection with the rejection of claims 
4-7 respectively, above, as noted above. 
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Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Satish S. Rampuria whose telephone number 
is (571) 272-3732. The examiner can normally be reached on 8:30 am to 5:00 pm 
Monday to Friday. Any inquiry of a general nature or relating to the status of this 
application should be directed to the TC 2100 Group receptionist: 571-272-2100. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wei Y. Zhen can be reached on (571) 272-3708. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Satish S. Rampuria/ 

Patent Examiner, Art Unit 2191 
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